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(54) CONVERTER LENS AND ZOOM LENS FITTING THE CONVERTER LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a converter 
lens fitted to the object side of a zoom lens in order 
to widen the photographing view angle of the whole 
system and the zoom lens using the converter lens. 
SOLUTION: The converter lens CL fitted to the 
object side of the zoom lens ML to change the focal 
distance of the whole system comprises a negative 
lens forming concave faces on both lens faces and 
having a negative focal distance which is 
approximately the same value as a near-by 
photographing distance obtained when near-by 
photographing is set up by the focus function of the 
zoom lens ML. 
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JPO and INPIT are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 jit is a converter lens to which the object side of a zoom lens is equipped and a 
focal distance of the whole system is changed, this close photographing distance when 
this converter lens is set as close photographing with the focal function of this zoom lens 
— abbreviated — a converter lens, wherein both lens sides with a negative focal distance 
of the same value comprise a concave negative lens. 

[Claim 2]A converter lens of claim 1 having an aspheric surface of shape where a 
curvature radius becomes small as said negative lens goes around a lens from a lens 
center. 

[Claim 3]With the focal function of a zoom lens, this close photographing distance when it 
is set as close photographing — abbreviated - a zoom lens equipped with a converter 
lens having equipped the object side of this zoom lens with a converter lens in which both 
lens sides with a negative focal distance of the same value comprise a concave negative 
lens removable. 

[Claim 4]A zoom lens equipped with a converter lens of claim 3 having an aspheric 
surface of shape where a curvature radius becomes small as said negative lens goes 
around a lens from a lens center. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]ln this invention, it equips with a converter lens especially ahead of 
a zoom lens about suitable converter lenses, such as a photographic camera and a video 
camera, and the zoom lens using it. 

Therefore, it is suitable when expanding and photoing a photographing field angle from a 
wide angle end to the wide angle side (ultra wide angle side) further. 

[0002] 

[Description of the Prior Art]Conventionally, a zoom lens is used as a wide angle end by 
variable power operation, and methods generally used as a means of wide-angle-izing of 
a zoom lens include the method of attaching a converter lens (wide converter) to the front 
face of a zoom lens in the state, and measuring wide angle-ization. In this case, when 
afocal in a converter lens, the focus range whose focus of the zoom lens containing a 
converter lens suits agrees with the focus range of the zoom lens itself. On the other 
hand, when said focus range stops having been in agreement therefore when not afocal 
in a converter lens, and the converter lens which is not afocal is attached, restriction is 
received in a photographing area. Therefore, generally it becomes conditions that it is [ 
converter lens / this type of] afocal in the converter lens itself. It is required for the 
conventional converter lens to arrange a concave lens group (negative lens group) to the 
pre-group of a converter lens, in order to fulfill this condition, and to arrange a convex 
lens group (positive lens group) to a rear group, and to satisfy the following conditions. 
[0003]|fi|+e-f 2 ...(1) 

However, the focal distance e of the focal-distance f2:convex lens group of an 

f 1 :concave-lens group: It is a principal point interval of a concave lens group and a 

convex lens group. 

[0004] 

[Problem(s) to be Solved by the Invention] What is necessary is to enlarge the 
above-mentioned principal point interval e, or just to shorten the focal distance of 
concave and a **** lens group by the wide converter of the type mentioned above, in 
order to measure wide angle-ization more. 

[0005]However, if the whole lens system will be enlarged if the principal point interval e is 
enlarged, and a focal distance is shortened, aberration compensation upper lens number 
of sheets will increase, and the composition of a lens system will be complicated. 
[0006]ln the zoom lens which has a macro regulatory mechanism in which close 
photographing is possible in JP, 58-8481, B, It changes into the state where a macro 
regulatory mechanism can perform close photographing, a wide converter lens with a 
negative focal distance of the value which is equivalent to close photographing distance 
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at this time is attached to a zoom lens, and wide field angle-ization of the zoom lens is 
attained. 

[0007]However, the wide converter lens proposed in the gazette is indicating only paraxial 
refractive power arrangement, and nothing is indicating it about concrete lens shape. 
[0008]This invention by equipping with the negative lens of the lens shape set up 
appropriately removable ahead of a zoom lens, Offer of the converter lens which can be 
photoed, and the zoom lens using it is aimed at expanding further the photographing field 
angle of the wide angle end of a zoom lens to the wide angle side (ultra wide angle side) 
efficiently. 
[0009] 

[Means for Solving the Problem]They are a converter lens (1-1) of this invention, and a 
converter lens to which the object side of a zoom lens is equipped and a focal distance of 
the whole system is changed, this close photographing distance when this converter lens 
is set as close photographing with the focal function of this zoom lens — abbreviated - it 
is characterized by both lens sides with a negative focal distance of the same value 
comprising a concave negative lens. 

[001 0]A zoom lens equipped with a converter lens of this invention, (2-1) this close 
photographing distance when it is set as close photographing with the focal function of a 
zoom lens - abbreviated — both lens sides with a negative focal distance of the same 
value are characterized by having equipped the object side of this zoom lens with a 
converter lens which comprises a concave negative lens removable. 
[0011] 

[Embodiment of the lnvention] Drawing 1 , drawing 3 , and drawing 5 are the lens sectional 
views of the numerical examples 1, 2, and 3 of this invention. Drawing 1 , drawing 3 , and 
drawing 5 show the time of equipping the object side (front) of a zoom lens with a wide 
converter lens (converter lens). In the figure, CL is a wide converter lens (converter lens), 
and both lens sides comprise the concave negative lens. ML is a zoom lens. 
[0012]ln this embodiment, the aberration variation of the whole system when it equips 
with a converter lens is amended good, attaining wide angle-ization of the zoom lens ML 
by setting up the lens shape of converter lens CL appropriately. 

[0013]PG is cover glass. KP is a variable vertex angle prism and has amended picture 
Bure when a prism vertical angle is changed and a zoom lens vibrates so that it may 
mention later. 

[0014]ln this embodiment, both lens sides make lens shape of the negative lens as a 
converter lens the shape used as a concave surface, it makes it easy to give negative 
power (refracting power) greatly, and further wide angle-ization is attained. 
[0015]When both lens sides were made into the concave configuration, the distortion 
aberration occurred greatly, and the effect that a field angle can be made large by this 
more than the field angle by a focal distance has also been acquired. When the curvature 
radius of the lens side by the side of the object of the negative lens at this time and the 
image surface is respectively set to R1 and R2 [0016] 
[Equation 1] 

R1-R2 

1< <1. 5 

R1 + R2 

It is made to be satisfied. The aberration yield was lessened by this and good optical 
performance has been obtained. 

[0017]ln this embodiment, an aspheric surface is given to a negative lens and 
amendment of a spherical aberration and a distortion aberration is performed good. In 
order to amend a distortion aberration good, it is desirable for a curvature radius to 
consider it as shape which becomes small as circumference shape of an aspheric 
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surface goes on the outskirts. 

[0018]When a zoom lens concerning this invention is explained, in a zoom lens which 
does not have the usual macro focus, the near object distance whose focus is possible 
by a focusing glass is only about 1 m. In order to attain wide angle-ization, a lens of a 
focal distance shorter than the near object distance of the above-mentioned zoom lens is 
used for a converter lens with a negative focal distance as a wide angle means by this 
invention. 

[001 9]lf a converter lens concerning this invention was attached to the usual zoom lens, a 
limit of the near object distance by a focusing glass of a zoom lens will be exceeded. So 
that a zoom lens's own focus may suit at an image formation point which said converter 
lens makes Then, lenses other than a focusing glass (the 4th group L4), For example, 
what is called macro focusing (close photographing) that performs focusing is used by 
letting out or rounding some lenses of a variator lens (the 2nd group L2), the 1st group 
L1 , or the 3rd group L3. This macro focusing system needs to be able to carry out by a 
wide angle end of a zoom lens. Of course, in a zoom lens which has a very short optical 
system, like the above, focusing distance does not need to use macro focusing and 
should just let out focusing of a zoom lens. 

[0020]Thus, when attaching a negative lens to a zoom lens and attaining wide 
angle-ization of a zoom lens, wide angle-ization of a zoom lens is easily attained by 
making each lens group act as mentioned above. 
[0021]Next, the zoom lens ML of this embodiment is explained. 

[0022]L1 is the 1st group of positive refracting power, the 2nd group of refracting power 
negative in L2, the 3rd group of refracting power positive in L3, and the 4th group of 
refracting power positive in L4. SP is an aperture diaphragm and is stationed ahead of 
the 3rd group L3. G is glass blocks, such as a faceplate. IP is the image surface. 
[0023]ln this example, on the occasion of variable power from a wide angle end to a tele 
edge, the 2nd group is moved to the image surface side like an arrow, and the 4th group 
was moved and image surface fluctuation accompanying variable power is amended. A 
rear focus type which moves the 4th group on an optic axis and performs a focus is 
adopted. The curve 4a of a solid line of the 4th group and the curve 4b of a dotted line 
which are shown in the figure show a moving track for amending image surface 
fluctuation at the time of following on variable power from a wide angle end when carrying 
out the focus to an infinite distance object and a short distance object respectively to a 
tele edge. The 1st group and the 3rd group are immobilization in the case of variable 
power and a focus. 

[0024]ln this embodiment, move the 4th group and image surface fluctuation 
accompanying variable power is amended, and the 4th group is moved and it is made to 
perform a focus. It is made to move so that it may have a convex locus to the object side 
on the occasion of variable power from a wide angle end to a tele edge, as shown 
especially in the curves 4a and 4b of the figure. This aimed at effective use of space of 
the 3rd group and the 4th group, and shortening of whole length of the lens is attained 
effectively. 

[0025]ln this embodiment, it is carrying out by letting out the 4th group to the front, as it 
shows in the straight line 4c of the figure, in performing a focus from an infinite distance 
object to a short distance object in a tele edge. 

[0026]ln this embodiment, when you have no converter lens, and when it is, the 
numerical example 1 is made into an example and each close photographing is 
explained. 

[0027]When you have no converter lens, if a focus is performed using the 4th group, the 
amount of deliveries of paraxial calculation will be set to 0.483 mm, for example from r1 
page of a lens system in the 53-mm object distance. 
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[0028] If a focus is performed for the 53-mm object distance using the 4th group from r1 
page of a lens system, for example in with a converter lens, the amount of deliveries of 
paraxial calculation can be set to 0.103 mm, and when photoing point-blank range, it can 
let it out, and it can decrease quantity. This is effective in amendment of an aberration 
variation by a focus. 

[0029]Since a suitable aspheric surface for converter lens r2 page is allotted, it has 
contributed to amendment of transverse aberration at the time of close photographing, 
and amendment of the chromatic aberration of magnification greatly. 
[0030]Next, the variable vertex angle prism KP is explained. 

[0031 ]1 1 and 12 are transparent glass plates (transparent substrate), and 13 is the 
bellows portion made from materials, such as polyethylene. The transparent fluid 14 by a 
silicone oil etc. is enclosed with an inside surrounded with these glass plates and bellows, 
for example. 

[0032]ln this embodiment, each of these elements 11, 12, 13, and 14 constitute some 
variable vertex angle prisms KP. By a diagram, the glass plates 1 1 and 12 of two sheets 
are in a parallel state, and the degree of incidence angle and the degree of emitting angle 
of a beam of light to the variable vertex angle prism KP are equal in this case. 
[0033]Even if there are few transparent members 1 1 and 12, on the other hand (this 
embodiment transparent member 12), it is independently rotatable respectively by 
energizing force from the outside. For example, the transparent member 12 is rotatable 
considering the point 12a or the point 12b as the axis of rotation. This forms a variable 
prism with arbitrary prism vertical angles by the two transparent members 1 1 and 12. 
[0034]ln this embodiment, the variable vertex angle prism KP of such composition is 
arranged to the object side of the 1st group L1. And when a variable power optical 
system vibrated and image Bure occurred in a taken image, it detected by the publicly 
known Bure detection means, and according to the amount of Bure at that time, a prism 
vertical angle of the variable vertex angle prism KP was changed by a publicly known 
driving means, the specified quantity deviation of the passing luminous flux was carried 
out, and this has amended image Bure. 

[0035]Next, a numerical example of this invention is shown, in a numerical example Ri 
- the object side - it is a curvature radius of the i-th lens side, and, as for Di, the i-th lens 
thickness and air spacing, nickel, and nui are a refractive index and an Abbe number of 
glass of the i-th lens in order from the each object side in the object side. 
[0036] 
[Equation 2] 

h." /R 

X= — i ^Bh 4 +Ch 6 +Dh 8 +Eh 10 

1+Vl-(1+K)(h/R)^ 

It expresses with the becoming formula. The display of "e-OX" means "10 ~ x ." 
[0037] 
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[0040] 

[Effect of the lnvention]By equipping with the negative lens of the lens shape which was 
set up appropriately as mentioned above according to this invention removable ahead of 
a zoom lens, The photographing field angle of the wide angle end of a zoom lens can be 
efficiently expanded further to the wide angle side (ultra wide angle side), and the 
converter lens which can be photoed, and the zoom lens using it can be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The lens sectional view of the numerical example 1 of this invention 
[Drawing 2] The aberration figure of the numerical example 1 of this invention 
[Drawing 3] The lens sectional view of the numerical example 2 of this invention 
[Drawing 4] The aberration figure of the numerical example 2 of this invention 
[Drawing 5] The lens sectional view of the numerical example 3 of this invention 
[Drawing 6] The aberration figure of the numerical example 3 of this invention 
[Description of Notations] 
CL Converter lens 
ML Zoom lens 
PG cover glass 

KP variable vertex angle prism 

G Glass block 

L1 The 1st group 

L2 The 2nd group 

L3 The 3rd group 

L4 The 4th group 

SP Diaphragm 

d d line 

g g line 

S.C Sine condition 

deltas sagittal image surface 

deltaM meridional image surface 
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[Drawing 1] 
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> <-9-u yx&mmi-& ztizx vw&mnz&fm 

&h<7)X"$>&. 
[0002] 

m*<?mm m^r>. x-Ayyx^jrft^t^s 

t Lx -*WfcflJ> > t>ixx ^ h k 1 X , X- A y y 
X£3Ett»ft*:Jt ^T)£ftgt:L. ^^^®-CX-AU 
>'XtfOMffi(C3>ys— yyX (VW Kay/s— ^ 

-) ^roomtTE^^^ti-^ffi^^.. zcom-s. 

, s- ^ - y y x& ^-tf x— a y yx<hm&&& o f&fiM 
Efflux— a y y x g flsiO^Kffl fc & . i ft.£*f 
LX r? y> n— y yXifiT y ^—fj)VX^ . 

' $r v ■> ^ y y s- ? - y y X £ ffi 0 ft Jtfc iffif^ieH fc- 
*JRRS:®t&. -mzz<r)9 AX^yrs-9- 
y yXit 3 yy n'- ? - y y x g mifir iVXfo h 

Zttf1kftb%& . >lc7)^ft2:P^-r^lc««Oa yy^ 

- ? - u- yxti zi y> yx<o mmizm v yxm 
(nuyxm) mmzais-yxm aEuyxm & 

[0003] I f i I +e-f 2 • • • ( 1 ) 
{fit. 



f j : Dflyyxp^^SESI 

f 2 : aisyxfficnMjmM 

e : nau-yx^tflb-yx^i^imiis 

[0 004] 

Be *&^«En. ejMyyxsf^xffi* 

[0005] L*»t«r*«<?».. ^SBIBSeS:>cSi<-r&fc 
^ yX^Ht^t L . . x . £fj|^ < -? h k . 
«x^iE±y yxfeii^^-c i^ ^x^fll^lt^b 

[0006] mam 5 s - s 4 s i ^fg-cii, mmm. 
&*im%-? 9 mmmmz^z x-a v yxcs i » 

u i ^ & jsmtmvmizw 3 -r ^>ffi^m o^jjesi 

*r it o ?t "7 >f h : j y / 9 — p y X £ X— a ^ y x 

0#ttT . X-A y y XOJEM^ftSrH^T W>4 . 
[0007] L*»L***J!» 4 whmx-^^x^hvA 

Y ^ yv s- 9 - y y X{±i£$ili®tff jjtiLW LM^ IX ^ 
^r< , ft*6%yyX^(zouTij:f5I^^LT 

[0008] *^BH(i. mmzVkMLrz\syXBtt.<r>% 

V y X*- X- A y y XcomrtSr^K ^TISt;SI«fr 5 c k 

tiot, jwwcx-a y yxcomn^mmmn sr 

SC/feftli (JfflEftlBl) (Ci£±t. 8ftf^-ri>ii:OT-# 
5 3 y v \*— ^ — y yXRU'Zti ffl X— a y yX<7) 

[0009] 

[iRsi*fim-ri»^«^i] *%mv^y>^-9-\s 
yxti, 

(1-1) X- Ay yX<D«fM)8K3$* L T^^O;^.?gM 
*r^fL$-e«> 3 yysv^-y ^xX-^oT . y/s- 
^— y yXiil^X— A y yXco7 *x<SffitcJ: ->T 

%<mj}MMtt Ltzwu yxmtmmnn. y >xx o 
[ooio] #^HJ!03yA-*-yyx£i§vuiX 

-AyyXIl 

(2-1) X-Al/yX^)7t-*x«{:j: >5i5Saa»C 
Liz. k # ^B3fi««»iEBti: ttft tfaoft^^Sg 

81^^- t^wy ^XH^OT^ft y yx«t o fig4 ay^ 
-9 -y yx^ax- a y yx<*ftfflt;«« ^rigicii 

[0011] 

[^^ifi^JIR] HI .' H3, i5ii*^Ml 

nwi, 2. 3<r)\syxwmmxh&. mi . 03 , 

El5tiX-AyyXc?)!B!fls{I (m^T) CV-f K3^<- 
^-yyX (=7^ys,--^-y>X) fr^L^h^^* 
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X ( a >-.> <- ? - k yX ) X'fo P5L-- >'XM^Gfliii« 
%.\s>X£ 9 1£ -5 TV ">■&<, M Li±X-AV>'X-C&&. 

yX»*£jiWici!tt&*-4 .1 t tci 0 . X-A h- >X 
MLi7)j£ftfL*H loo, 3 1-- >'X*r§§«t. 
/> * <0^*«0JK^S3Hl*a*f tcMIE LTV . 
[00 13] PGf*fltft#?.X-C%&. KPiiHj^TIft 

x 'j xatx& o , t&>£x § i 3 ex u XATHn t sex. x 

X- A k >X#1SKj LXri: § OBfllt 7' 1^- ZWiE L tvi 

[0014] *Sgi»BIB'Cli3>v<-*— 1, yXfc LX 
com k >' XO) v yX&ft «r s M u • >' XflBMHlB £ & & 
mzix. %.ax>^v- (@0fij) £:*£<»fc-&**S- 
(c LX h fcft i I £ a ~> T v ^ . 

[ o o 1 5 ] x. mv-yxmimmmmzi-^tmmu 

31*** S < U i iilci: o T , 
BLhCBft < 1- h. z\ t jS^C* & t ^ 3 Jft*t» »t: ^ 
dtfOi: *^)ftU >X^ftf|J>#ffi(Bijo^yXnfO 
fllJf^&S:** R 1 , R2h LX: £ 
[00 16] 

R1-R2 

I<- <1. 5 

R 1 + R 2 

£ffi&1-&£'jlzLX^&» £ftfcJ:'D«ai»£**^ 

LXJ^&&:fc^4tgSH#T^So 
'[•0 01 7] X. *SSffc»!»tli, ftU^XtC#«cffl*- 

mtzitxmmumRx/m.miR^mjE$: st&tzff ->x \ > 

[ 0 0 1 S ] *ffeBH(^SX-AL- >'X*MBJX^ t , 
Jl^tf) v 7 a 7 * — 13 x £ W LX 1, v£ i -» x— A y Xlz 
*ttvc«. 7*-Xv > Xl- > Xt:j: ")j*jAWHt** , C* 

&sfi!fw«si« . . «t i m et* & . *%Hj( C j: & 

7:ti . fcftitZffl h tztblzlMiX- A yXcom&m 

[0019] If«X-A u- y xc . *?PJ<cf£& n >• 
; >X£ IX 9 ft i-JXccOTii , X- A k yX« 7 

LX 3 . *£XTi*E3>v*— uyx^iBflkSfc: 
X-AUy-Xg#cm£>'-& 3 J; 3<C7 *-#k>Xl' 
yX (Jg4S¥L4 ) wmvyx^ mx.&rt\)x.—9V 
yX (&2UL2) , ^tiffS 1 S¥ L 1, AS^^im 

3 «.l 3 i^ yx*g i) m lx: o . m o &/xi d 
*-x^>-x (izmmm) zmmix^z. ze>-??v 

y^-ii^y^-HiKM., X-^yX^fun^X'^t 



*>T8y -§> x-a u yxtcfcv . ±K 

Wvl"i:<v^o7^-/;>>-X^ffi3^{i^r<, X- 
a u y XO) -?x—t)>y 7'k ffi "5 tb-ti-Ji'^ w> . 

[002 0] ^^)J:3tw, X-AUyXtC-mL-yXSrBS 

0 #«xc . x-a k yxwfcmt zmz . ±ie^m 

t=# l^- > 'X»^ffl$**i tic J: ^tX-AI/yXW 
[0021] ai:*ltei.ii«X-Ai-yXML(:o^ 

xmtfi . 

[0022] L l'tijEoaflf^JCDlP 1 L 2{i^X)g 

®Sf*^4lfT-fcS. SPtiB!PttOT'*»). ®3W 
L 3 C7.m?Hz%lW LtV^4. GJi 7 j: -7.X U— b ^ 
XT 5 X Xa y 7 X'*> £ , I P imMX'h h . 
[0023] *^S<|^JX(i/£ft«g^<?>Ma^^v«^^l= 
IK LX^Epco «fc 3 t3f 2«PSr{RBSfflK^aS -fr-S. 
(X ^fglcff 3«S0a»5:SB4fflfS:ef»$-y:-C.«iE LX 

U X'- 7 W -X 7o££*Kffl LX V ^ . REat*^4» 

ismmmzy *-*x lx i^ti wi&mfre>m* 

[0024] 3jsSltt^lBC*i^-CJ±S54Sf*3^ift$-frr 

S:f^tcff 3 fSffi^w^fliE^fi 1 3 1: «t=»4 mzmhz 

itX7*-#x*:fi%o£olzl.X^&* mzfflmnfo 
S4a, 4 bfcSti 3 tC^*m*^MjS^^fg(C 

' ztLiz£9M3Mkm4mtv>gm<7rtimm£m 

[0025] *njfi^®.cfc^T . mrnmimiziiu 
xmmmfcfr^mmm^y *-*xzftd m&iz 
izmm<?>w.m4 c ^^x<t 3 ic^4 r> aj-r 

[0026] *?!l&KBK:ft n >y s- ^ yXi 

mmi^mtzLxmm-t^. 
[0027] n y;*-?.uyxm mmsn . mtau 

x?*-fix$:'i7ot. aa»Mi<?5»oajLJWi. 0. 

4 8 3mmi:t^, 

[ 0 0 2 S ] ayA'-^i/ >XW0 ^^-(i . PJX«> 
yX^f) rlffiH5 3 mmeVfyfcBm&WS 4MIJo 
t7?-*x*ff')t, jfiWfW^liOajLfiU. 0. 

1 OSmmi^O, ^ifiSEil^ffif^X£^CiM i )aiL 

[0 0 29] ifc. 3yA*-^l/yXr 2®{CjgtU=Sr# 



BNSDOCID: <JP 41 13051 20A„I_> 



(4) 



nmw- 1 1-305120 



too30] ikizsiminyuxM.KPiz^^xMmi- 

[0031] l 1 1 1 2Jd3WH*Xf^« (3SflJi£«) 

JHKSffl'T**. iiii?>^9^«t 4£fl5T-ES£ii*:rt 
let , W*.tf >- 'J r? >-^->f ji-mz J: 4 jSHB^rflSWs 1 4 a* 

[00 32] a»iBBmtC'*it^ri*l4>^)*ll*l 1 . 
12. 13. 14 it^mn 7° »J K P ffifH 
VXm>'. H"C1i2tttfD^f9xSl 1 fc l 2lifffM 

AStft K fc HJStft Wi* L < * r> T v ^ . 
[00 3 3] ifBflgUWl 1 . 1 2C0'J?%<bi>— -fj (* 
SaBEWfCtiifflHaWi 2) imWifrkmmMzJ:*) 
&«miLtz®mm&b%:~iT . . 0iJ;L J£ , jSHJSGtt 1 
2'fcM£ 1 2 aXfi^S 1 2 b £ \°\m&t LTEWWIIfc* 
otif^i. £*ifcJ:*>2o«bagHWri 1. 1 2ktffi 
SCOT 'J XAUft Sr* Lti^T 'J XA*« L T i > 

[0034] *Hlflt(i;«J: 3 «r«W£W^RSnilfl 



r'JXAK PSrJSlSF L 10^#{ffl^ffiaLTV>S. <~ 

h £ Jii>*nc07'U •fittP*at*lf!fll L ^£0 t # fJ/l/i 
tCJE t X ^filCOlBi&^ST'^]!^! 7" 'J Xi. K P CO 7" 'J 

[0035] JKfc**i!Htf»«0aM*l*3itT . fcilUM 

ft^^s. d i mmmx on i #a«ou -yxia^s 

SOTS, Nitvi {i^WftffiJ: DJltas i #B<J5i^ 

[0036] 
[R2J 

X= — i : B+Bh 4 +Ch 6 +Dh 8 : EL 1 0 

H/l-U+KHh/R)' 5 

**#C*tLTV^. X, r e -0Xji0$S{±ri0 

[0 0 3 7] 
[*HJ 
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ttflsokfii. 
f = i 

*r I 



295. 165 
9.6L6_ 
0.00001 
0.0000 
0.0000 
0.0000 

o.oooo. 

11 




0.0000 
0.0000 
0.0000 
0.0000 
0.0000, 



2w= 140° 
Q 1=1.51633 
n 2=1.52300 



D 1= 

n 5= 



D 6=1. 84666 
D 7*1.60311 

D 8=1.71300 

a 9=1. 68300 

nlO=L 88SO0 

nl 1=1. 84666 

nl2=1.7Y250 

iil3=L 60311 

-fttmir 

11I6-1. 51633 

ul7=L 84666 
ul8=U 48749 

ul9=1.51633 

$w 

iS2=l. 70154 
ii23=l. 52800 
ifi4=l. 55871 



v 1 64.2 
Y 2= 53. 6 

v 5= 58. 5 . 

v 6= 23.8 
v 7> 60. 7 

v 8= 53. 8 

v 9- 40.8 

vlO^ 40. 8 

vll 23.8 

vl2- 43.6 

vl8= 60. 7 



v!4= 38 
vl5= 42 



vl6= 64.2 

vl7= 23. 8 
vl8= 70. 2 

vl9= 64.2 



54 v§2= 41. J 



v23= 57. 0 
v24= 58. 6 





1.00 


1.76 


2.90 


dl3 


0.35 


4.41 


6.85 


021 


8.65 


4^9 


2.15 • 


d27 


as3 


2.53 


0.95 



asph 2 



K 
B 
C 
D 
E 



9.6168 

- 1.03852 x 10 3 
6.52734 x 10 a 
1 .79043 x 10 s 

- 4.04206 x l(f 
1.74998 x 10 s 



[00 38] 



W2] 
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f = i 



130. 6969 
9.7161 



f no = 1 : 1.7 
d 1= 2. 



10 



540 



1= 7.1 



8= 0.2600 



9= D. 



2o>= 140° 

49171 
52300 



n 1*1 

n 2=1 



n 3=1. 
n 4=1. 
d 5=1. 

n 6=1. 
n 7=1. 

n 3=1. 

a 9-1. 

nlOM. 

nll-1. 

nl2=L 



52300 
41Q50 
52300 



71300 
88300 
88300 
84666 
77250 



nl3=l. 60811 



□14=1. 
nl5=l. 



342 
481 



nlG=1.51633 



nl9=l. 51633 

n20=l. 54890 
n21=1.514" 



v 1= 57.4 

v 2= 58. 6 

V 5= Ifio 

?«*■ 

v 8= 53. 8 

v 9= 40.8 

vl0= 40.8 

vll= 23.8 

vlZ= 49.6 

vl3= 60.7 

v!4= 38. 0 

vl5= 42.7 

vl6= 64.2 






1.00 


1.7G 


Z9Z 


di3 




4.2Y 


3.64 


d21 


&38 


4.45 


2.09 


d27 


3.71 


2.46 


0,94 



[00 39] 
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fno = 1 : 1.7 



1.3318 

a 6.8600 

I- MsS? 

5= a 5327 
5= 1.0987 

r= a 5327 

|= a2700 



J9B8 



2a) = 
■i 1 = 1. 

n 2=1. 

a 3=1. 
n 4=1. 
□ 5=1. 

a 6=1. 
o 7=1. 

D 8=1. 

n 9=1. 

nl 0=1. 

ull«L 

al2-l. 



= 140° 
51633 
52300 
52300 

t4660 
0311 

71800 

88300 

S8S00 

8488B 

Y7250 



1= -iy 



0. 000 



ul3 1.G03U 

mm 

iil6=l. 51633 

nt9=l. 51633 

i£0= . 54 
u2I-1.51 



v 1= 64.2 
v 2= 58.6 

;*ft9 

v 8= 53. 8 
v 9= 40. 8 
vl0= 40.8 
vll= 23.8 
v!2= 49-6 

vlS* 60. 7 

vli= 38.0 
Vl5= 42.7 




fclfeR* 


1.00 


1.75 


2.87 


dl3 


6.M 




6.71 


d21 


8.48 


4.60 


2.11 


d2Y 


3.Y5 


2.47 


0.91 



[0040] CL 

[ mxnym i *wntz =t tam±^x o tz : mmzm. m l 

MLtii- yXBWm v >'X£X— a v yXcom^T^m p g 

rnimzmm-thztizxix. nmmzx-^ yx kp 

<r)&ft*&<r>m%Mft*:mzfcftM (®£ftffi!) izt&jz G 

l . m&-t& c t <?)X'% h 3 > A*-^- u- >-x&i/-e;fx L 1 

Srffll^X-A U >X£ >ifi)t-f & £ t £ . L2 

CHra^fffl^^BH] L3 

[0 1 ] *%9laiMSgtM l sou- ^XBtBH l 4 

[ H 2 ] *36Wtf>§& J0ISt W l c7)iRHH s P 

[03] *«W<^»ffiHitM2^)^>'>qBrfflia d 

[H4] *5mcrjmmmm2<?Mmffl s 

[135] *^J!OjRiIgSttffl3<Gl/^X»TiBE S. C 

[ n 6 ] *»Hg<^)fttfeiit w 3 numm a s 

[**#<WJJ] AM 



ays*— WX 
X—MUyX 

mm#?x 

*1B. 
3f52P 
S§3Sf 
3&4?¥ 

dl 
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[04] 

T:L7 cj = 70 o>=70 




L6J5 
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\ 
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0.0865 O0665 a06B5 0.0665 '_ ia? 

mmM& ^i&wss mms 



i 
I 
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